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Eric J Spears 2878 

.- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
fnhLteri^^Sv abTJe is tS^^S^* reply within the statutory minimum of thirty (30) days will be considered timely. 

: ^1^ 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

- Any reply recced by the Office later than three months after the mailing date of this communication, even ,f timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )Fj3 Responsive to communications) filed on 10 August 2000 . 
2a)D This action is FINAL. 2b)M This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 0.G. 213. 
Disposition of Claims 

4) Kl Claim(s) Pli is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) 13 Claim(s) 16 is/are allowed. 

6) IE Claim(s) hU is/are rejected. 

7) E1 Claim(s) 15 is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) Q The specification is objected to by the Examiner. 

10) D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 85(a). 

1 1) D The proposed drawing correction filed on is: a)D approved b)D disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) Q The oath or declaration is objected to by the Examiner. 

Priority under 35 U.S.C. §§119 and 120 

13) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or(f). 

a)DAII b)D Some*c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2.D Certified copies of the priority documents have been received in Application No. . 

3 □ Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 19(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

15) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 

Attachment(s) 

4) □ Interview Summary (PTO-41 3) Paper No(s) 
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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

.to^^f^iKr 103(a) which forms the basis for all 
The following is a quotation of 35 u.b.u. lu^dj wmv, 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention ^^J,*^ t^patlTedlnd 
Sth i'n section 102 of this title, ^ e at the Le the 

the prior art are such that the subject matte ^ a who e wouw n ^ 

Claims 1 and 3-5 are rejected under 35 U S C 103(a) as being unpatentable 

over Abelletal. (4,323,925). 

Regarding Claims 1 and 4, Abell teaches a sensor system for viewing light 
energy from a scene 10, comprising: a detector 17 (Fig. 3) which converts incident light 
energy into an electrical signal, the detector including an imaging detector array (See 
Claim 8); an optical train 1 1 (Fig. 3) that focuses the light energy of the scene; and an 
optical fiber bundle 31 (Fig. 3) having an input end that receives the scene from the 
optical train and an output end that directs the energy of the scene onto the detector 
array, the optical fiber bundle comprising a plurality o, optica, fibers (Co,. 4, l.nes 26-41 ,. 
AW does no. teach the exact contour of each fiber, wherein each fiber has an input 
shape and size a. its input end and an output shape and s,ze a, its output end, the 
output shape and size being different from the input shape and size. However, the size 
o, the ends of the fiber and the shape of the ends of the fibers would have been an 

does not show the individual fibers change in size perpendicularly to the ax,s of the 
fiber i, would have been obvious to one of ordinary skill in the art to provide fibers which 
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expand toward one end, to minimize loss of light a. the larger end of the fiber bundle. 
Like wise, a ohange in the shape of the fiber end would have required only routine skill 
in the art. Therefore, it would have been obvious to one ordinary skill in the art to 
provide fiber bundles comprising individual fibers wherein each fiber has an input shape 
and size at its input end and an output shape and size at its output end, the output 
shape and size being different from the input shape and size, in order to minimize loss 
of life and to provide for use of a .arger array of detectors. Further, it would have been 
obvious to one of ordinary skill in the art, to provide the fiber input size of each 
respective optical fiber is larger than the fiber output size of that optical fiber, as an 
obvious design choice given Abell teaches the fiber bundle being wider at the input end, 
in order to ensure that substantially all light impinging on the input end of the fiber 
bundle is delivered to the detectors. 

Regarding Claim 3, the modified device of Abell does not teach the exact shape 
of the ends of the fibers. However, it would have been obvious to provide the input 
shape of each fiber is substantially in the form of a rectangle and the output shape is 
substantially in the form of a square, as an obvious design choice given the shape of 
»he ends of the fiber bundles taught in Abell, ,n order to ensure that substantially all light 
impinging on the input end of the fiber bundle is delivered to the detectors 

Regarding Claim 5, the modified device of Abell teaches image-processing 
electronics (Col. 3, lines 66-68). Abell does no. explicitly teach an electronic device 
operable to read the electrical signal of the detector. However, Abell also teaches the 
detector array being a CCD sensor (Col. 3, lines 33-40). Therefore, it would have been 
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obvious to one of ordinary skill in the art to provide for readout electronics, as the use of 
electronics to readout pixilated detectors is well known in the art, especially considering 
Abell teaches the detector may comprise an electro-optical scanner (Col. 3, lines 33- 
40). 

Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Abell et 
al. (4,323,925) in view of Kern et al. (4,701 ,624). 

Regarding Claim 2, Abell does not teach a color filter. However, Kern teaches a 
detector which acts as a filter for certain wavelengths in a fiber optic sensor. Therefore, 
it would have been obvious to one of ordinary skill in the art to provide a filter positioned 
between the scene and the detector, as the use of filters is well known in the art as 
shown by Kern in order to filter light from emitters which are not of interest. 

Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Abell et 
al. (4,323,925) in view of McKinley (5,715,345). 

Regarding Claim 6, Abell does not teach scene light energy mapped non-linearly 
onto the detector. However, McKinley teaches optical fiber remapping. Therefore, it 
would have been obvious to one of ordinary skill in the art to provide for non-linear 
mapping of scene light energy onto the detector array, as such remapping is well known 
in the art as shown by McKinley, in order to provide more uniform or other prescribed 
distribution of light. 
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Claims 7-10 and 12-14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Abell et al. (4,323,925) in view of Kern et al. (4,701 ,624). 

Regarding Claims 7, 12, and 13, Abell teaches a sensor system for viewing light 
energy from a scene 10, comprising: a detector 17 (Fig. 3) which converts incident light 
energy into an electrical signal, the detector including an imaging detector array (See 
Claim 8); an optical train 1 1 (Fig. 3) that.focuses the light energy of the scene; and an 
optical fiber bundle 31 (Fig. 3) having an input end that receives the scene from the 
optical train and an output end that directs the energy of the scene onto the detector 
array, the optical fiber bundle comprising a plurality of optical fibers (Col. 4, lines 26-41 ). 
Abell does not teach the exact contour of each fiber, wherein each fiber has an input 
shape and size at its input end and an output shape and size at its output end, the 
output shape and size being different from the input shape and size. However, the size 
of the ends of the fiber and the shape of the ends of the f,bers would have been an 
obvious design choice to one of ordinary skill in the art. For example, although Abell 
does not show the individual fibers change in size perpendicularly to the axis of the 
fiber, it would have been obvious to one of ordinary skill in the art to provide fibers which 
expand toward one end, to minimize loss of light at the larger end of the fiber bundle. 
Like wise, a change in the shape of the fiber end would have requ.red only routine sk.ll 
in the art. Therefore, it would have been obvious to one ordinary skill in the art to 
provide fiber bundles comprising individual fibers wherein each fiber has an input shape 
and size at its input end and an output shape and size at its output end, the output 
shape and size being different from the input shape and size, in order to minimize loss 
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of life and to provide for use of a iarger array of detectors. Further, it would have been 
obvious to one of ordinary skill in the art, to provide the fiber input size of each 
respective optical fiber is larger than the fiber output size of that optical fiber, as an 
obvious design choice given Abell teaches the fiber bundle being w,der a. the input end, 
in order to ensure that substantially all light impinging on the input end of the fiber 
bundle is delivered to the detectors. 

Further regarding Claim 7, Abell does not teach two color filters, each filter over a 
different bundle with the two bundles imaging onto two regions of the same detector. 
However, Kern teaches a detector 48 which acts as a filter for certain wavelengths in a 
fiber optic sensor, as well as the use of a separate filter 49 (Col, 6, line. 42-51 ) 
Therefore, it would have been obvious to one of ordinary skill in the art to prov.de a filter 
positioned between the scene and the detector, as the use of filters is we,l known in the 
art as shown by Kern in order to filter light from emitters which are no, of interest. Kern 
also teaches the use of two detectors (Col, 6, lines 17-33) detecting different colors from 
a single source to differentiate between a target l.ght source and extraneous light 
sources, Abell teaches multiple detectors each with a fiber bundle Moreover, i, has 
been held that mere duplication of the essential working parts of a device involves only 
routine skill in the art. St. Re 9 ,s Paper Co. , Be* Co., 193 USPQ 8. Therefore, it 
would have been obvious to one of ordinary skill in the art to provide fiber two 
bundle/filter devices, each bundle with individual fibers which have different input and 
output size and shapes, wherein the respective filters pass first and second colors, as 
the use of multiple detectors and filters is well known in the art, as shown by Kern and 
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Abe,, and as .he duplication of the fiber bundle/de.ector/focusing dev,ce would require 
only routine skill in the art, in order to distinguish a targe, light source from non-targe, 
sources using two colors which have significan, wavelength overlap. It also would have 
been obvious to one of ordinary skill in the art to provide a single Paging detector, 
where the first and second bundles image onto two different regions of the single 
detector, since it has been held that forming in one piece an article which has formeriy 
been formed in two pieces and put together involves only routine skill in the art. Howard 
v. Detroit Stove Worts, 150 U.S. 164 (1893). 

Regarding Claim 8, the modified device of Abell does not teach the specific 
sensitivities. However, if, for example, the first detector was no. responsive to light 
passes by the second color filter, the first filter would not be necessary to provide for 
light source discrimination (and vice versa). Therefore, it would have been obv.ous to 
one of ordinary ski,, in the art to provide a detector where both regions are sensi»,ve to 
both colors. Moreover, the use of such a detector would also be obvious because a 
detector which had two different sensitivit.es in d,fferen« regions would be more costly. 

Regarding Claim 9, the mod,fied dev,ce of Abe,, does no. .each the first-color and 
the second-color regions are in the same p,ane. However, it would have been obv.ous 
to one of ordinary skill in the art to provide the two regions in a plane, as Abell teaches 
an group of imaging detectors in a common plane (Fig. 3) 

Regarding Claims 10 and 1 1 , the modified device of Abell does not teach the 
exact shape of the ends of .he fibers. However, i. would have been obv.ous to prov.de 
the input shape of each fiber is subs,an.,a„y in the form of a rectangle and the output 
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shape is substantially in the form of a square, as an obvious design choice given the 
shape of the ends of the fiber bundles taught in Abell, in order to ensure that 
substantially all light impinging on the input end of the fiber bundle is delivered to the 
detectors. 

Regarding Claim 14, the modified device of Abell teaches image-processing 
electronics (Col. 3, lines 66-68). Abell does not explicitly teach an electronic device 
operable to read the electrical signal of the detector. However, Abell also teaches the 
detector array being a CCD sensor. Therefore, it would have been obvious to one of 
ordinary skill in the art to provide for readout electronics, as the use of electronics to 
readout pixilated detectors is well known in the art, especially considering Abell teaches 
the detector may comprise an electro-optical scanner (Col. 3, lines 33-40). 

Allowable Subject Matter 

Claim15 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

Claim 16 is allowed. 

The following is an examiner's statement of reasons for allowance, regarding 
Claim 16, the prior art fails to teach or reasonably suggest a sensor system for viewing 
scene comprising, in addition to the other related features of the claim, a single imaging 
detector with a first-color region and a second-color region, a first-color imaging system 
as recited in Claim 16, lines 4-17, and a second-color imaging system as recited in 
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Claim 16, lines 18-32, the first-color and the second-color being different in wavelength, 
and both imaging systems mapping scene energy nonlinearly using tapered optical 

fibers changing in shape and size. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 

applicant's disclosure. 

Tosswill (4,099,833) shows a optical fiber bundle with fibers changing size and 

shape. 

Tho (6,292,608) shows a fiber bundle detector system changing size. 
Sonehara et al. (5,053,765) shows a fiber bundle detector system changing size. 
Boxen (6,271 ,510) shows a detector system with fiber remapping. 
Masaaki (JP 60-058521) 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Eric Spears whose telephone number is (703) 306- 
0033. The examiner can normally be reached on Monday-Friday from 9:00am to 
5:30pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Seungsook Ham can be reached on (703) 308-4090. The fax phone 
number for the organization where this application or proceeding is assigned is (703) 
308-7724. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0956. 
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